Adaptation through natural selection is the basis for evolutionary change. At the micro-evolutionary scale, population differentiation is the path from which species eventually form. For this reason, researchers have a long history of studying local adaptation within species. Tests of local adaptation usually involve reciprocal transplants of individuals between populations and comparing some kind of performance/fitness measure of the individuals. In general, local adaptation is defined as when local individuals do better in their local habitat than individuals transplanted from other environments ('local vs. foreign', Kawecki and Ebert 2004) . Alternatively, local adaptation can also be defined as individuals having higher fitness at their home site compared with other sites ('home vs. away', Kawecki and Ebert 2004) . Of course, not all comparisons of reciprocal transplants meet these criteria, and Kawecki and Ebert (2004) suggest that the 'local vs. foreign' criteria should be used as a diagnostic for local adaptation, especially when the 'home vs. away' criterion is met, but not the 'local vs. foreign.' In these cases, further studies could reveal why some genotypes do better than the local ones.
Of course, local adaptation is not predicted to be or found in all cases (Leimu and Fischer 2008, Hereford 2009 ). However, Vesakoski and Jormalainen (2013) suggest we might be ignoring a signal of local adaptation from reciprocal transplant studies. Similar to the 'home vs. away' criterion, their 'allopatric site advantage' hypothesis (naming is mine) suggests some genotypes are superior in all conditions. However, it differs from the 'home vs. away' criterion because the 'home' site is not necessarily the best for all populations. Vesakoski and Jormalainen suggest that individuals may locally adapt to the level of stress to which they are exposed. If the 'allopatric site advantage' operates in populations, than Vesakoski and Jormalainen lay out a particular pattern that one would expect from reciprocal transplant studies. Here, a 'low' stress population should do better in its home site than away sites, meeting the 'home vs. away' criterion. In a 'high' stress population, individuals from the high stress environment should do better than individuals from the low stress environment, meeting the 'local vs. foreign' criterion. However, at the low stress site, individuals from the high stress environment should do equally well or better than the low stress individuals, meeting none of the local adaptation criteria.
The 'allopatric site advantage' hypothesis shares similarities with the idea that the opportunity for selection is related to the interaction strength (e.g. Vanhoenacker et al. 2013) . In general, the opportunity for selection on traits is expected to increase with the interaction strength (although perhaps not linearly). Similarly, if a population is tolerant of the local stress, than one would not expect further selection for having even higher tolerance to that stress. Presumably a population would need to be exposed to increased levels of the stressor to have further selection to increase tolerance. Thus, in the hypothetical example given by Vesakoski and Jormalainen (2013) , herbivores adapt to tolerate the local level of a plant resistance chemical. Once a population of herbivores has adapted to the local defense levels, the interaction strength is diminished (for the herbivore) and there is little/no opportunity for selection on the traits associated with tolerance. Of course, for illustrative purposes, this example simplifies plant-herbivore interactions to a moment in time and only one side of the interaction rather than examining the co-evolutionary arms race that maybe occurring in the system (Ehrlich and Raven 1964) . However, overall, the example intuitively makes sense and suggests an alternate pattern of local adaptation.
In addition to thinking more about how to interpret data from studies of local adaptation, it is critical that we understand the underlying agents (biotic or abiotic) that are driving this adaptation. As suggested by Agrawal (2011), Kaweki and Ebert (2004) and ourselves (Parachnowitsch and Lajeunesse 2012), understanding the selective pressures in the different sites and the agents of selection will enhance our ability to understand why populations are locally adapted or not. To test whether the pattern characterized by the 'allopatric site advantage' hypothesis is actually due to local adaptation, studies that find such a pattern could measure phenotypic selection on reciprocally transplanted individuals.
For example, in the hypothetical example of a herbivore locally adapted to the level of herbivore defense chemical present in its host plant, one could measure phenotypic (Lande and Arnold 1983) or genotypic (Rausher 1992 ) selection on traits related to tolerating defense. If local adaptation to local stress level were occurring, than in a high defense population, with a mixed herbivore population of high and low stress tolerators, we would expect strong selection to increase traits related to chemical tolerance in the herbivores. However, in the lower-defense population, there should be no selection to increase defense tolerance because all individuals would presumably have the ability to tolerate the defense level present. The combination of studying local adaptation and natural selection is not a novel approach, but can be a particularly powerful one. For example, Hall and Willis (2006) show that local adaptation in flowering time is due to divergent selection in Mimulus gluttata by using reciprocal transplants and measuring selection pressures. Thus, the pairing of local adaptation studies with phenotypic selection studies will greatly enhance our understanding of the process of local adaptation.
However, it is important to note that although different patterns of local adaptation may exist, and therefore thinking about the role of these previously ignored patterns could provide interesting insight in to the process of local adaptation, the type of local adaptation occurring could have profound effects on the expected evolutionary outcome. For example, the impact of local adaptation processes at the meta-population level should not be the same in the different scenarios. If the 'allopatric site advantage' case is the result of selection within a population to tolerate a particular stress level, than we expect different outcomes between this pattern and those populations that meet the 'local vs. foreign' criterion. In the case of populations meeting the 'local vs. foreign' criterion, foreign alleles would be selected against in any of the populations if there were gene flow between populations. However, gene flow between populations in the 'allopatric site advantage' case would lead to a fixation of the alleles from the stressful environment after introduction into less stressful environments. One case suggests a route to differentiation and possibly speciation while the other does not. Thus, when interested in scaling up from local adaptation to broader patterns of differentiation, the kind of local adaptation that is occurring may be important.
On a final note, many studies of local adaptation use more than two populations in the reciprocal transplants. This can cause issues when trying to judge whether there is local adaptation or not because, with more comparisons, the possibility that not all comparisons fit a particular criterion increases. The issue comes when summing up the different comparisons. What happens if the criteria are met for one population but not another? One approach has been to develop summary statistics to deal with multiple comparisons such as Garrido et al.'s (2012) suggestion to summarize the finding of reciprocal transplants between plants and herbivores from four different populations. Leimu and Fisher (2008) also used a meta-analysis comparative framework to summarize many comparisons gathered from the literature, and Hereford created his own statistic to survey local adaptation (Hereford 2009 ). My colleague and I also suggested a metric for summarizing multiple comparisons using response ratios (Parachnowitsch and Lajeunesse 2012) that can be weighted by factors that might affect the comparison such as population isolation or sample number. Summary statistics have the advantage of giving the general picture of local adaptation, however teasing apart the individual comparisons could lead to a better understanding of the different evolutionary processes occurring in populations. For example, such summary statistics may mask the pattern of 'allopatric site advantage' when there are more than two populations. So in general, I agree with Vesakoski and Jormalainen's (2013) call to stop ignoring cases where we don't find local adaptation (strictly defined) and instead spend more effort interpreting and following up these patterns.
